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Mapping Crop Growth Stages using Landsat & MODIS
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Mapping Crop Growth Stages using Landsat & MODIS
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Mapping Crop Progress and Yield at 30m Resolution

Study Area |: central lowa (~20 counties)
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Fourteen years (2001-2014) of Landsat TM, ETM+ and OLI (p26r31) and MODIS (h10v04 and h11v04)
were fused to generate daily Landsat-MODIS surface reflectance at 30m resolution using STARFM
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Mapping Crop Progress andYield at 30m Resolution
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Greenup date

Relationship from previous years

Remote Sensing Phenology
to
Crop Growth Stages
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Mapping Crop Progress andYield at 30m Resolution
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Crop Condition and Water Use Monhitoring

Corn yields and NDVI metrics (county level)
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Study Area ll: GalloVineyards, Lodi CA
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GRAPEX (Grape Remote sensing Atmospheric Profiling &
Evapotranspiration eXperiment), 2013-2016 led by Bill Kustas
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Mapping Crop Progress and Yield at 30m Resolution
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Measured yield Predicted yield

2013 2014 2013 2014

Yield prediction strategy:

Minimum and maximum
NDVI and the
corresponding yield was
selected as samples
from the best
correlation day.

M d
RMSE Predicted easur.e Relative error
Year | Vineyard | bias (tons/acre) production
(tons/acre) | production (tons) . (%)

North 0.2l 121 531 583 789,
Keiih -0.46 1.07 247 279 LIS \
North 0.71 |67 792 720 ' 103

/

south 0.07 1.55 706 66| hN 6.9.7



Mapping Crop Progress andYield at 30m Resolution

Summary

e Crop progress monitoring and yield estimation
require high temporal and high spatial resolution
remote sensing data
> 30m resolution is good enough for our study areas in lowa

and California. However, finer spatial resolution is needed
for smaller fields in many countries.

> Even using the daily Landsat-MODIS fused data, some
areas and years were not be able to produce reliably crop
phenology due to cloud contamination.

> Data fusion technique can bridge close Landsat
observations. More Landsat-like data are required to
capture small changes.

» Consistent Landsat data is critical for inter- and
intra-annual time-series analysis

USDA is an equal opportunity provider and employer.



GaoFen-4 Geostationary Satellite

China High-Resolution Earth Observation System (CHEQOS)
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